Compound 7
To a solution of compound 6 (0.069 mmol) in CHCl 3 , Br 2 (1.33 g, 8.31 mmol) was added. The resulting solution was stirred at 65 o C for 12 h. After cooling, the reaction mixture was poured into water and extracted with DCM and dried by anhydrous Na 2 SO 4 . After the solvent was removed by vacuum, the resulting residue was purified by silica gel column to give 7 as a dark purple solid (59.34 mg, 45%). 1 
Compound 8
A mixture of 7 (0.04 mmol), 4-tert-Butylphenylboronic acid (65.23 mg,0.37 mmol), Pd(PPh 3 ) 4 (13.85 mg, 0.01 mmol), and 2M Na 2 CO 3 in THF, was degassed with argon for 15 min and then heated to reflux for 12 h. After cooling, the organic layer was separated, dried with Na 2 SO 4 , and purified by silica gel column to afford 8 as a purple solid (52.78 mg, 59 %). 1 
Compound 9
Compound 8 (0.04 mmol ), I 2 (45.72mg, 0.36mmol) and toluene (80 ml) were added to a standard photocyclization glassware. The mixture was illuminated by Blue light (460-465 nm) for 12 h. The toluene was removed under reduced vacuum and the resulting residue was purified by silica gel column, to afford 9 as a yellow solid (66.72 mg, 75%). 1 
Compound 10
A mixture of 7 (0.04 mmol), CuI (2.32 mg, 0.012 mmol), Pd(PPh 3 ) 4 (11.59 mg, 0.01 mmol), and 2-Trimethyltin-5-triisopropylsilyl thiophene (147 mg, 0.37 mmol) in anhydrous toluene (20 mL), was refluxed for 12 h under nitrogen. After cooling, the solvent was evaporated under vacuum and the resulting residue was purified by column to afford 10 as a purple solid (42.51 mg, 37 %). 1 
Compound 13
To a solution of 12 (0.04 mmol) in toluene (15 ml), DBU (1.22 mg, 0.008 mmol) was added by a syringe. The resulting mixture was stirred at 110 o C for 2 days under nitrogen. After cooling, the solvent was evaporated under vacuum and the resulting residue was purified by column chromatography to afford 13 as a yellow solid (20.92 mg, 25 %). 1 
CV and UV spectra of compounds
Cyclic voltammetry (CV) and differential pulse voltammetry (DPV) were recorded on a 1000B model electrochemical workstation using glassy carbon discs as the working electrode, Pt wire as the counter electrode, Ag/Ag + electrode as the reference electrode, and ferrocene/ferrocenium as an internal potential marker. 0.1 M tetrabutylammonium hexafluorophosphate (TBAPF 6 The experiments were performed in nitrogen-purged DCM with tetrabutylammonium hexafluorophosphate (TBAPF 6 , 0.1 M) as the supporting electrolyte with a scan of 100 mv/s.
X-ray crystallographic data for 9
The measurement was made with Synchrotron Radiation (λ = 0.82653 Å). All calculations were performed using the SHELXL-97 and the Crystal Structure crystallographic software package. 
Additional DFT data
The electronic, redox, and optical properties of the molecular systems were carried out at via density (Table S1 ). [5] [6] [7] [8] Calculations were carried out on the four full molecules (6, 9, 11, 13) and on each of the four monomeric units (which we refer to with the superscript "m", i.e. 6 m , 9 m , 11 m , 13 m );
the aliphatic sidechains in all DFT calculations were truncated to methyl groups to reduce the computational cost. For the monomeric units, the carbon atoms that comprise the joints in the full molecules were terminated with hydrogen atoms to maintain their sp 3 character. We note two aspects pertaining to the level of calculations chosen for these molecules: First, non-empirically tuned longrange corrected density functionals have been shown to describe well the degree of wavefunction and/or charge (de)localization in molecules that may possess mixed-valence character, 9 a potential characteristic of these 3D molecules when oxidized or reduced. Second, the tuned ω parameters provide a first measure of the expected degree of π conjugation / wavefunction (de)localization in the systems. [5] [6] [7] [8] 10 The ω parameters for the monomers fall within a small range from 0.134 to 0.161; likewise, the ω parameters for the full molecules are quite similar, going from 0.100 to 0.113. (Table S1) . Notably, the monomers do dis-play some of these wavefunctions delocalized onto the terminal sp 3 carbons. 
OFET fabrication and characterization
Micro/nanometer-sized single-crystals: Micro/nanometer-sized single-crystals of compounds used in this work were prepared in typical growth conditions by drop casting in a sealed bottle with chloroform/toluene as the solvent and isopropyl alcohol as the poor solvent. The single crystals were slowly grown on the OTS modified SiO 2 /Si substrates with the solution evaporation.
Devices fabrication:
The SiO 2 /Si wafers used here were cleaned with deionized water, piranha solution (H 2 SO 4 /H 2 O 2 =2:1), deionized water, isopropyl alcohol, and finally were blown dry with highpurity nitrogen gas. Treatment of the SiO 2 /Si wafers with octadecyltrichlorosilane (OTS) was conducted by the vapor-deposition method. The clean wafers were dried under vacuum at 90 °C for 2 h to eliminate the moisture. When the temperature is reduced to approximately room temperature, a small drop of OTS was dropped onto the wafers. Subsequently, this system was heated to 120 °C for 2 h under vacuum, after which the vacuum is maintained at approximately room temperature.
Bottom-gate top-contact (BGTC) devices based on the micro/nanometer-sized single crystal were fabricated respectively with the organic ribbon mask method. [11] Firstly, an individual organic nanowire was put directly on a crystal perpendicularly to the growth direction; secondly, a layer of Au about 80 nm thick was deposited as the source and drain electrodes; finally, the organic nanowires were removed and a transistor with two electrodes was obtained. All electrical characteristics of the devices were measured at room temperature using a semiconductor parameter analyser (Keithley 4200 SCS) and Micromanipulator 6150 probe station. The mobility of the devices were calculated in the saturation S15 /S32
regime. The equation is listed as follows:
where W/L is the channel width/length , C i is the insulator capacitance per unit area, and V GS and V T are the gate voltage and threshold voltage, respectively.
Devices characterization:
The microscope images of all the aligned microcrystal arrays were acquired by an optical microscope (Vision Engineering Co., UK), which was coupled to a CCD camera. Atomic force microscopy (AFM) measurements were carried out with a Nanoscope IIIa instrument (Digital Instruments). SEM images were obtained with a Hitachi S-4300 microscope (Japan). X-ray diffraction (XRD) was measured on a D/max2500 with a CuKα source (κ = 1.541 Å). TEM observation was carried out with a JEOL 1011 JEM-2100F microscope operated at 200 kV. Figure S12. XRD of 9 microcrystals. S17 /S32 
